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With the advancement of 3D scanning, performance capture, and geometric 
registration techniques, there has been a need for computing low-dimensional control 
parameterization of the captured animation sequences, so that artists can conveniently 
reuse, edit, and create new shapes or animations. 
There are mainly two categories of methods to tackle this problem: fitting a 
specific parameterized model to the data and dimensionality reduction techniques for 
animation parameterization. The first category is object-type specific and not very easy 
to be used on general data, while the second one just relies less on specific prior 
information and is thus more generally applicable.  Note that the deformation 
components computed from traditional dimensional reduction techniques such as PCA 
or sparse PCA lack interpretable meaning and are of global support. Sparse localized 
decomposition is a useful technique to extract meaningful deformation components out 
of a training set of mesh data. However, existing methods cannot capture large 
rotational motion in the given mesh dataset.  
In this paper we present a new decomposition technique based on deformation 
gradients. Given a mesh dataset, the deformation gradient field is extracted, and 
decomposed into two groups: rotation field and stretching field, through polar 
decomposition. These two groups of deformation information are further processed 
through the sparse localized decomposition into the desired components. These sparse 
localized components can be linearly combined to form a meaningful deformation 
gradient field, and can be used to reconstruct the mesh through a least squares 
optimization step. Our experiments show that the proposed method addresses the 
rotation problem associated with traditional deformation decomposition techniques, 
making it suitable to handle not only stretched deformations, but also articulated 
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